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Standardized Mortality Ratios (SMRs) and 95%Confidence Intervals

\[o

Statistically laia 2006 (small intestine, n=1)
Significant
Excess of
INTESTINAL
CANCER

in any Axelsson 1980 (small intestine, colon, n=3)

Study

Rafnsson 1997 (small intestine, n=3)

Sorahan 1994 (small intestine, n=1)

Birk 2006 (intestine, except rectum, n=4)

Montanaro 1997 (small intestine, colon, n=10)

Moulin 1990 (intestine, except rectum, n=0)*

Moulin 1993 (intestine, n=1)

Simonato 1991 (intestine, except rectum, n=17)

n=number of cases




Standardized Mortality Ratios (SMRs) and 95%Confidence Intervals

Becker 1999 (lip, oral cavity, pharynx; n=1)
NO Birk 2006 (oral cavity, pharynx; n=1)

St t. t " Blair 1980 (buccal cavity, pharynx; n=11)
atistica y Boice 1999 (buccal cavity, pharynx; n=1)

Slg n ificant Dalager 1980 (buccal cavity, pharynx; n=3)
Excess of Davies 1991 (mouth, pharynx; n=6)
ORAL Deschamps 1995 (pharynx; n=1)

CAVITY Gibb 2000 (buccal cavity, peritoneum; n=8)
Guberan 1989 (buccal cavity, pharynx; n=7)

CAN C E R Montanaro 1997 (oral cavity, pharynx; n=4)

in any Moulin 1993 (buccal cavity, pharynx; n=6)

Study Moulin 1990 (buccal cavity, pharynx, larynx; n=7)
Rafnsson 1997 (lips; n=2)

Silverstein 1981 (buccal CaVity, pharynx; n=1) —

Simonato 1991 (buccal cavity, pharynx; n=3)
Sorahan 1987 (buccal cavity and throat; n=2)
Sorahan 1994 (lip; n=0)*

Sorahan 1994 (tongue; n=4)

Sorahan 1994 (salivary gland; n=0)*

Sorahan 1994 (mouth; n=3)

Sorahan 1994 (pharynx; n=6)

n=number of cases *SMR =0 01




—e— Dose = 14.3 mg/L
—=— Dose = 57.3 mg/L
Dose = 172 mg/L
Dose = 516 mg/L

—e— Dose = 14.3 mg/L
—=— Dose = 28.6 mg/L
Dose = 85.7 mg/L
Male Mice Dose = 257.4 mg/L
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—e— Dose = 14.3 mg/L
—=— Dose = §7.3 mg/L
Dose = 172 mg/L

Female Rats Dose = 516 mg/L
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Male and female rats, female mice had
>10% decrease in body weight
compared to controls

Water consumption was markedly
reduced (>20% rats and >30% mice)

Poor palatability
Dehydration affects normal physiology
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Buccal Cavity

‘
Esophagus) \
(el

Duodenum

Jejunumr

lleum

Rectum

Human

Body weight @ 70 kg

Salivary Glands
pH 6.5—7.512

Stomach
Fraction of Gl tract
Compartments

~33%?°
glandular

pH 1.0-1.8 (fasting)®
3.0-5.6 (meal)®

Acid secretion 8,000-20,000°

rate (uEg/4h)

Indigenous microfloraP none®
Emptying t ,, (min)c 1008

Small Intestine
Fraction of Gl tract ~33%>
pH 5—8¢

Large Intestine
Fraction of Gl tract ~33%>
pH 5.5-7.0°

) Body weight of average adult male

Rat
500g

8.0-8.63

~10%?
forestomach
+ glandular
5.0 (forestomach)®
3.3 (glandular)®

440124772

++6

Mouse
50 g

9.0-10.07

~10%?
forestomach
+ glandular
4.5 (forestomach)®
3.1 (glandular)®

1-16810-12

+++6

158114

~30%?°
6.5-7.6'°

~60%°
6.4-7.017:18

o)) Log,, cell viable count per gram contents of the stomach of different bacteria and protozoan species

c) Median values of gastric emptying time of solids
References provided on slides 15 and 16




LEGEND

—-Rats 57.3 mg/L
—# Mice 57.3 mg/L
Rats 172 mg/L
~#-Mice 172 mg/L
“ Rats 516 mg/L
~®- Mice 516 mg/L
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Demonstrates greater systemic uptake of Cr in mice than rats
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LEGEND

—#—-Rats 57.3 mg/L
—#- Mice 57.3 mg/L
Rats 172 mg/L
~#-Mice 172 mg/L
Rats 516 mg/L
~®-Mice 516 mg/L
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Demonstrates greater reduction of Cr in rat Gl than in mouse Gl

* Fecal Cr mass (ug) divided by mean body weight (g) throughout study to account for greater fecal mass in rats than mice




Is dehydration a factor in the development of
oral mucosa tumors in rats?

Dehydration is associated with decreased saliva
production (lto et al. 2001)

Saliva protects oral cavity against cancer development
(Dayan et al. 1997; Kaplan et al. 2002;
Vered et al. 2003)

|Lack of nonneoplastic lesions in oral mucosa suggests
direct toxicity, and mutagenicity at the site of exposure
IS not the mode of action
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Is chronic irritation a mode of action for
intestinal tumors in mice?

Histiocytic infiltrations and epithelial hyperplasia are
consistent with chronic irritation

Hyperplasia appeared consistent with adenomas
Relevant mode of action in other examples
Rodent forestomach (Poet et al. 2003, Wilkinson and Killeen 1996)

Human reflux esophagitis and esophageal cancer
(Ribeiro et al. 1996)

- :
I*ponent”

2




Axel?;s7s(<2);1,1(;.‘i I; Rylander, et al. (1980). Mortality and incidence of tumours among ferrochromium workers. Br J Ind Med

Becker, N., Chang-Claude, J., and Frentzel-Beyme, R. (1991). Risk of cancer for arc welders in the Federal Republic of Germany:
Results of a second follow up (1983-8). Br J Ind Med 48: 675-683.

Birk‘,‘g'(.‘,t)K.‘éél\ggndt, et al. (2006). Lung cancer mortality in the German chromate industry, 1958 to 1998. J Occup Environ Med

Blair, A. (1980). Mortality among workers in the metal polishing and plating industry, 1951-1969. J Occup Med 22(3): 158-62.
Boice, J. D., Jr., D. E. Marano, et al. (1999). Mortality among aircraft manufacturing workers. Occup Environ Med 56(9): 581-97.

Dalager, N. A., Mason, T. J., Fraumeni Jr., J. F., Hoover, and Payne W.W. (1980). Cancer mortality among workers exposed to zinc
chromate paints. J Occup Med 22: 25-29.

Davies, J. M., D. F. Easton, et al. (1991). Mortality from respiratory cancer and other causes in United Kingdom chromate
production workers. Br J Ind Med 48(5): 299-313.

Daygg, ?6gkaiasghberg, A., Kaplan, I., Rotem, N., and Bodner, L. (1997) Experimental tongue cancer in desalivated rats. Oral Oncol

Deschamps, F., Moulin, J. J., Wild, P., Labriffe, H. and Haguenoer, J.M. (1995). Mortality study among workers producing
chromate pigments in France. Int Arch Occup Environ Health 67: 147-152.

Gibb, H. J., P. S. Lees, et al. (2000). Lung cancer among workers in chromium chemical production. Am J Ind Med 38(5): 606

Guberan, E., M. Usel, et al. (1989). Disabiliy;wmortality, and incidence of cancer among Geneva painters and electricians:
e :

A historical prospective study. Br J In d 46(1): 16-23.
laia, T.E., D. Bartoli, P. Calzoni, P. Comba, M. De Santis, F. Dini, G.A. Farina. M. Valiani, and R. Pirastu. (2006). A cohort mortality
study of leather tanners in Tuscany, Italy. Am J Ind Med 49:452-459.

Ito, K., Morikawa, M., and Inenaga, K. $2001). The effect of food consistency and dehydration on reflex parotid and submandibular
salivary secretion in conscious rats. Arch Oral Biol 46: 353-63.

Kaplan, I., Hochstadt, T., and Dayan, D. (2002). PCNA in palate and tongue mucosal dysplastic lesions induced by topically applied
4NQO in desalivated rat. Me)&. Oral (7, 336-343. g y Y y




Moulin, J. J., P. Wild, et al. (1993). A mortality study among mild steel and stainless steel welders. Br J Ind Med 50(3): 234-43.

Moulin, J.J., Portefaix, P, Wild, P, Mur, J. M., Smagghe, G., and Mantout, B. (1990). Mortality study among workers producing
ferroalloys and stainless steel in France. Br J Ind Med 47: 537-543.

Montanaro, F., M. Ceppi, et al. (1997). Mortality in a cohort of tannery workers. Occup Environ Med 54(8): 588-91.

Poet et al. (2003). Mode of action and pharmacokinetic studies of 2-butoxyethanol in the mouse with an emphasis on forestomach
dosimetry. Toxicol Sci 71(2): 176-189.

Rafnsson, V., Gunnarsdottir, H., and Kiilunen, M. (1997). Risk of lung cancer among masons in Iceland. Occup Environ Med
54: 184-188.

Ribeiro, U., Posner, M.C., Safatle-Ribeiro, A.V., and Reynolds, J.C. (1996). Risk factors for squamous cell carcinoma of the
oesophagus. Br J Surg 83(9): 1174-1185.

Silverstein, M., F. Mirer, et al. (1981). Mortality among workers in a die-casting and electroplating plant. Scand J Work Environ Health
7 Suppl 4: 156-65.

Simonato, L., A. C. Fletcher, et al. (1991). A historical prospective study of European stainless steel, mild steel, and shipyard welders.
Br J Ind Med 48(3): 145-54.

Sorahan, T., D. C. Burges, et al. (1987). A mortality study of nickel/chromium platers. Br J Ind Med 44(4): 250-8.

Sorahan, T., Faux, A.M., and Cook. M.A. (1994). Mortality among a cohort of United Kingdom steel foundry workers with special
reference to cancers of the stomach and lung, 1946-90. Occup Environ Med 51: 316-322.

Vered, M., Daniel, N., Hirshberg, A., and Dayan, D. (2003). Histomorphologic and morphometric changes in minor salivary glands of the
rat tongue during 4-nitroquinoline-1-oxide-induced carcinogenesis. Oral Oncol 39: 491-6.

Wilkinson, C.F., and Killeen, J.C. (1996). A mechanistic interpretation of the oncogenicity of chlorothalonil in rodents and an
assessment of human relevance. Regul Toxicol Pharmacol 24: 69-84




Versantvoort, C.H.M., Rompelberg, C.J.M., and Sips, A.J.A.M. (2000). The National Institute of Public
Health and the Environment, Bilthoven, the Netherlands: RIVM Report 630030 001.

Parvinen, T. and Larmas, M. (1982). Age dependency of stimulated salivary flow rate, pH, and
lactobacillus and yeast concentrations. J Dent Res 61: 1052-1055.

Shafer W.G., Clark P.G., Bixler D., and Muhler, J.C. (1958). Salivary gland function in the rat.
J Dent Res 37: 848-852.

Ma, T., Song, Y., Gillespie, A., Carson, E.J., Epstein, C.J., and Verkman, A.S. (1999). Defective
secretion of saliva in transgenic mice lacking aquaporin-5 water channels. J Biol Chem
274: 20071-20074.

Animal Science Computer Labs at lowa State University. (2007). Comparative digestive physiology.
{owa State University. Slide presentation available on internet !

de Zwart, L. L., Rompelberg, C. J. M., Sips, A. J. A.M., Welink, J., and van Engelen, J.G.M. (1999).
Anatomical and physiological differences between various species used in studies on the
pharmacokinetics and toxicology of xenobiotics. The National Institute of Public Health and the
Environment, Bilthoven, the Netherlands: RIVM Report 623860 010.

Takeuchi, K., Ukawa, H., Konaka, A., Kitamura, M., and Sugawa, Y. (1998). Effect of nitric oxide-
releasing aspirin derivative on gastric functional and ulcerogenic responses in rats: Comparison
with plain aspirin. J Pharm Exp Therap 286: 115-121.

Limlomwongse L., Chaitauchawong; C., and Tongyai, S. (1979). Effect of capsaicin on gastric acid
secretion and mucosal blood flow in the rat. J Nutr 109: 773-777.

Runfola, M., Rossi, S., Panunzi, S., Spada, P.L., and Gui, D. (2003). Botulinum toxin in gastric
submucosa reduces stimulated HCL production in rats. BMC Gastroenterol 3: 26.




Wang, K.S., Komar, A.R., Ma, T., Filiz, F., McLeroy, J., Hoda, K., Verkman, A.S., Bastidas, J.A. (2000).
Gastric acid secretion in aquaporin-4 knockout mice. Am J Physiol Gastrointest Liver Physiol
279: G448-G453.

Ito, S. and Schofield, G.C. (1974). Studies on the depletion and accumulation of microvilli and changes
in the tubulovesicular compartment of mouse parietal cells in relation to gastric acid secretion. J Cell
Biol 63: 364-382.

Friis-Hansen, L., Sundler, F., Li, Y., Gillespie, P.J., Saunders, T.L., Greenson, J.K., Owyang, C., Rehfeld,
J.F., and Samuelson, L.C. (1998). Impaired gastric acid secretion in gastrin-deficient mice.
Am J Physiol 274: G561-568.

Enck, P., Merlin, V., Erchkenbrecht, J.F., and Wienbeck, M. 1989. Stress effects on gastrointestinal
transit in the rat. Gut 30: 455-459.

Symonds, E., Butler, R., and Omari, T. (2002). Noninvasive breath tests can detect alterations in gastric
emptying in the mouse. Eur J Clin Invest 32: 341-4.

Lisle, R.C., Isom, K.S., Ziemer, D., and Cotton, C.U. (2001). Changes in the exocrine pancreas
secondary to altered small intestinal function in the CF mouse. Am J Physiol Gastrointest Liver Physiol
281: G899-G906.

Lin, H.-C. and Visek, W.J. (1991). Large intestinal pH and ammonia in rats: Dietary fat and protein
interactions. J Nutr 121: 832-843.

Que, J.U., Casey, S.W., and Hentges, D.J. (1986). Factors responsible for increased susceptibility of
mice to intestinal colonization after treatment with streptomycin. Infect Immun 53: 116-123.

Tannock, G.W., Crichton, C., Welling, G.W., Koopman, J.P., and Midtvedt, T. (1988). Reconstitution of
the gastrointestinal microflora of lactobacillus-free mice. Appl Env Microbiol 54: 2971-2975.




